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Abstract:

The Satellite Laser Ranging Observatory at Haleakala, Maui (HOLLAS) had been
oper ating on borrowed time the last few years. The aging Digital Equipment Corp (DEC)
PDP-11 computer hardware and the RSX-11 OS had not been supported by DEC for
years.DEC ceased to exist as a company in the mid 1990 's, and spar e partsfor the
computer system wer e becoming mcreasmgly difficult to procure. In addition, the 28 year

old telescope con ailing : 3




Project Godls

® Modernization and Standardization of the
Computer Hardware and Software.

® Replacement of the Telescope Control
Sys '
¢ One




M oder nization and Standa t
the Computer Hardware anad
Softwar e.

e Migrate From DEC, RSX, Qbus, HP
Environment to the Pentium, LynxQOS, X-
Windows, CAMAC and Linux Environment
inu '

Fig




One Observer Operations

e Control System moved from old
LUNAR/SATELLITE Control Room to the
Laser Room.

— Operator now has easier access to both
th



One Observer Oper ations (Cont)

e |Installation of an Aircraft Detection Radar
System.

— HOLLAS will connect to a Real-Time
Radar feed from the FAA Honolulu
Center for Radar Approach.




Replacement of the_
System El :

e QOutside Vendor Contracted to Replace
Telescope Control System.

— Installation was 6 months behind schedule.

e . .




e HOLLAS was not producing data from
October 1, 1999 through August 13, 2000
while these modifications were being
installed.

© HOLLAS is currently operating with a
sing
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Figure 0 — Controller Interface




All the functions that were performed viathe DEC Q-
BUS interface were moved to CAMAC. Off-The-Shelf
components were used wherever possible.

Two custom interfaces were designed by Honeywell-TSI
and one by the University of Hawaii.

» The Range Control Card (RCC) provides gating
Information to the Tennelec 454 Start and Stop
Discriminators. It also calculates the time between
request for fire and actual laser fire (XDELAY).

» The Laser Fire Module (LFM) producesthe 1,2,4,5
and 10 Hertz fire signals for the |aser.

» The 4X027 Gating Module provides a gate to the Stop
Discriminator during “Early Start”. This module
provides correct gating when ranging to the
Calibration Cube which is only 39 meters distant.




CAMAC Interconnections for Controller Upgrade

Acronyms and Descriptions.

» 2/AND OAM -
» 4X027 -

Optical Attenuation M echanism Control
“Short Target” Gating Module. In a Passive M ode

during Satellite Ranging

> 586-PC -
Computer
» 702
> 7912
» CU401
» DSP E100
» DSP E140
> DSP 10612
» HP5370 TIU -
» HV P/S -
> Kenetic -
and HV Control.
» Laser Intlk -
» LeCroy4300 -
M easur ement.
> LFM -
» LINX-O/S -
> MCP -
» RCC -
M easur ement.
» SC-2072 -
» TC-454 -
» TCG -
> TDP -
> Willow Serv -

USL ogic 166M Hz Pentium based Per sonal

High Voltage M CP Gate Control

HP7912 Digitizing Display Unit

ND:YAG Laser Fire Control Unit

24 Bit Input Register. Hand Paddle Control.

24 Bit Output Register. LFM Control.

24 Bit Input/Output Registers

HP5370B Time Interval Counter

High Voltage Power Supply for the MCP
Analog/Digital and Digital/Analog Modules. OAM

Laser Interlock Control
Analog to Digital Converter. Receive Energy

Laser FireModule. Early Start Control.

LynxOS Real Time Unix

ITT MultiChannelPlate Photo Multiplier Tube
Range Control Card. Gate Control and XDELAY

Timing Signals Terminal Block
Tennelec 454 Discriminator
Time Code Generator
Rubidium Frequency Standard
Telescope Control Electronics




FAA Maui Site
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Figure 1 - Network Interface Diagram

|
The network interface diagram above shows the communications layout and the phy§cal
data flow paths. The key software components in the system are the FAA Data Server
which executes at the FAA Site, the MSSC Data Server which executes at the M SSC, and
the display application at MSSC and University of Hawaii LURE Observatory which
displays the data to the operator. Data Server interaction with the Satellite Tracking
System and the Laser Interlock will control laser fire Enable/Disable.




